This empirical study is first of its nature to examine the weak-form of efficiency for unofficial foreign exchange market of Pakistan proxied by Japanese
Introduction
Efficient market hypothesis (EMH) was devised by Fama (1970) and since then has been the focus of academic, professionals, individual and institutional investors, and capital market participants due to its relevant implications in emerging and developed countries. It plays a key role in financial modeling for foreign exchange markets incorporating available information in current prices formulated by efficient markets (Fama, 1970) and in turn prohibiting market participants to earn abnormal profits by exploiting known information (Jensen, 1978) . Market efficiency is further segregated into three forms with respect to the level of information embedded into prices namely, weak, semi-strong and strong form efficiency.
In the context of emerging markets, the existence of black (unofficial, parallel, kerb market) along with official foreign exchange markets is a well-known feature of many developing countries for several decades. Unofficial foreign exchange markets are results of government regulations and procedures that restrict direct access to the official foreign exchange markets mainly due to limited foreign reserves that cause imbalances in demand and supply to induce non-equilibrium exchange rates. Failure to control unofficial foreign rates has expanded the size of unofficial foreign exchange markets over time. The size and volume of transactions in unofficial foreign exchange markets of developing countries are not available because of its illegal nature (Dowla, 1995) . In addition, other factors also cause the establishment of unofficial markets in developing countries such as worker remittances from the Middle East in case of Pakistan (Banuri, 1989) and drug-related activities in Colombia and Guyana (Thomas, 1989) . Imposed penalties, tax implications and chances of getting caught also are one of the important determinants of unofficial foreign exchange markets Pitt (1984) and Jones and Roemer (1987) . Emergence of unofficial markets can also be caused by controls on capital and foreign exchange, restrictions imposed on trade, and overvaluation of currency Agenor (1992) . Contrary to it, arguments have been put forward by McDermott (1989) specifying that the authorities tend to accommodate rather than confront unofficial foreign exchange markets. The existence of unofficial foreign exchange market can affect the macroeconomic variables such as employment by raising the domestic availability of imported inputs and can cause of an increase in the supply of foreign currency to the central bank McDermott (1989) . In addition, the unofficial foreign exchange rate has a significant impact on the economy of developing country like Pakistan Chaudhry and Butt (2014) .
Number of studies have been undertaken to test efficient market hypothesis (EMH) of foreign exchange markets by employing different econometric techniques and find that official foreign exchange markets are efficient. (Coleman, 1990; Diebold et al., 1994; Lajaunie & Naka, 1997; Korkmaz et al., 2009; Olmo & Pilbeam, 2011; Ahmad et al., 2012) . Other studies have concluded that foreign exchange markets are weak-form inefficient (Callen et al., 1989; Hakkio, 1986; Hansen & Hodrick, 1980; MacDonald & Taylor, 1989; Sephton & Larsen, 1991; Pope & Peel, 1991; Liu & Maddala, 1992; Masih & Masih, 1994; Karfakis & Parikh, 1994; Barkoulas & Baum, 1997; Zivot, 2000; Aroskar et al., 2004; Kühl, 2010; Çağlı & Mandacı, 2013) .
The pioneer study on the foreign exchange markets has been carried out by Gupta (1981) using weekly and monthly unofficial exchange rates of India, Korea and Taiwan where statistical results failed to reject efficient market hypothesis in the weak-form. Then, Culbertson (1989) investigated the weak-form efficiency of foreign exchange markets of 10 countries for the period of 1957 to 1983. Statistical results show that the current official exchange rates incorporate all relevant historical price information but such test have low power against alternatives Hakkio (1986) . After that, Dowla (1995) examined weak-form efficiency of unofficial foreign exchange markets of thirteen developing countries and demonstrated that for most of the countries, included in the sample, unofficial foreign exchange markets are efficient.
Unofficial foreign exchange market proxied by four different exchange rates, Japanese Yen (JPY/PKR), Swiss Franc (CHF/PKR), British Pound (GBP/PKR) and US Dollar (USD/PKR) has existed in Pakistan throughout the period of the study 1990M06 to 2001M06 as per the criteria set by Ghei and Kamin (1996) In the context of Pakistan, Ahmed et al. (2007) and Chaudhry et al. (2012) found official foreign exchange market weak-form of efficiency while Ahmed (2015) finds it weak-form inefficient. Consequently, these empirical findings present a puzzle, and to solve this puzzle the current study has been undertaken on the unofficial foreign exchange market of developing country like Pakistan by employing the most advanced econometric techniques.
The current study is different from the other studies as, for the first time, it examines the efficiency of the unofficial exchange rate of emerging economy like Pakistan. In addition, the planned study will investigate, for the first time, the efficiency of more than one unofficial foreign exchange rate of Pak-rupee versus Japanese Yen (JPY/PKR), Swiss Franc (CHF/PKR), British Pound (GBP/PKR) and US Dollar (USD/PKR), however, the previous studies have investigated only one official foreign exchange rate of Pak-rupee versus US dollar. Based on findings, implications recommend that policymakers should consider unofficial exchange rates while formulating efficient official exchange rate policy.
The key objective of this research is to investigate efficient market hypothesis (EMH) on unofficial foreign exchange market of Pakistan in the period from 1994M07 to 2001M06. The findings of the current study will assist the policymakers to use the information about unofficial foreign exchange rate to devise the official exchange rate policies, capital controls and trade restrictions. Rest of the empirical study has been divided into three sections, where Section 2 presents data and methodology, Section 3 is on results. Finally, Sections 4 concludes the study followed by the implications.
Data and Methodology

Data Sources
Monthly nominal unofficial foreign exchange rates of Pak-rupee versus Japanese Yen (JPY/PKR), Swiss Franc (CHF/PKR), British Pound (GBP/PKR), and US Dollar (USD/PKR) are used to estimate the efficiency of unofficial foreign exchange market of Pakistan. Monthly nominal unofficial foreign exchange rates for JPY/PKR, CHR/PKR, GBP/PKR and USD/PKR are obtained from the website of Khanani and Kalia (a local currency dealer in Pakistan) for the period from 1994M07 to 2001M06.
Methodology
To investigate the weak-form efficiency (WFE) of unofficial foreign exchange market serial correlation and unit root econometric methods are employed for random walk hypothesis (RWH). While RWH represents that current unofficial foreign exchange rates are independent of historical ones that lead to conclude that movement in prices ijef.ccsenet.org International Journal of Economics and Finance Vol. 11, No. 2; is independently and identically distributed Fama (1970) . Further, RWH represents that in case of weak-form efficiency the current prices fully reflect the information contained in the historical sequence of prices, and past prices have no statistical role to predict future unofficial foreign exchange rates and can be expressed as given below.
= + −1 + Where, Eu t and Eu t-1 are the current and one lagged unofficial foreign exchange rates, respectively, "µ" is drift, "ε" is random error term, and "t" is time subscript. For estimation randomness of series is checked by testing either unit root does exist on levels, which indicates the weak-form efficiency. Moreover, econometric techniques are used to estimate serial independence of four unofficial foreign exchange rates that make unofficial foreign exchange market of Pakistan. In addition, specifically, weak-form efficiency of unofficial exchange market is tested under RWH by employing Ljung Box Q-test, unit root tests including Dickey-Fuller (Dickey, 1979) , Augmented Dickey-Fuller (Dickey, 1981) 
a. Ljung Box Q-test / Autocorrelation Function Test (ACF)
First, to identify random walk of exchange rates this study uses the Ljung Box (1979) Q-statistics with lags and the significance of this test will be checked with the help of p-values. The Q-statistic at lag "k" is a test for the null hypothesis that there is no autocorrelation up to order "k" and is computed as:
Where r j is the j th autocorrelation and "T" is the number of observations. The Q-statistic is used as a test of whether the series is white noise or not. If the series is not based upon the results of ARIMA estimation, then under the null hypothesis, Q is asymptotically distributed as chi-squared (
2 ) with degrees of freedom equal to the number of autocorrelations.
b. The Unit Root Tests for RWH
Non-stationarity for RWH of unofficial foreign exchange rates series has been investigated by employing Dickey-Fuller (Dickey, 1981) and Augmented Dickey-Fuller (Dickey, 1979) unit root tests. A non-stationary series of integrated of order one I(1) indicates existence of unit root and does not follow deterministic process and difficult to predict and is random walk. Further, non-stationary time series of order I(1) implies unofficial foreign exchange market is weak-form efficient and vice versa.
First, Dickey-Fuller (1981) test is carried out by estimating the following equation, = + −1 + Where γ= ρ -1 and Δ is the first difference operator and test null and alternative hypotheses which are; H 0 : γ=0, and H 1 : γ<0. While it may appear that the test can be carried out by performing a t-test on the estimated γ, the t-statistic under the null hypothesis of a unit root does not have the conventional t-distribution. Dickey and Fuller (1979) showed that the distribution under the null hypothesis is non-standard, and simulated the critical values for selected sample sizes. MacKinnon (1991) has implemented a much larger set of simulations than those tabulated by Dickey and Fuller.
The Dickey-Fuller (1981) unit root test as described above is only valid if the series is an AR(1) process. If the series is correlated at higher order lags, the assumption of white noise disturbances is violated. The DF (1981) and ADF (1979) tests use different methods to control for higher-order serial correlation in the series. The ADF (1979) test makes a parametric correction for higher-order correlation by assuming that the y-series follow an AR(p) process. The ADF (1979) approach controls the higher-order correlation by adding lagged difference terms of the dependent variable y to the right-hand side of the regression as given below:
Δy =μ+γy +δ Δy +δ Δy +..............δ Δy +ε t t-1 1 t-1 2 t-2 p-1 t-p+1 t Then, this augmented specification is used to test H 0 : γ=1, and H 1 : γ<0, in this regression. An important result obtained is that the asymptotic distribution of the t-statistic is independent of the number of lagged at first differences included in the ADF regression. Enders (1995) examines that when estimating weak-form efficiency of foreign exchange rate then Phillips and Perron (1988) 
Where t  is t-statistics and () se  , "s" are standard error of ()  and test regression, respectively, and " 0 " is an estimator of random error-term and 0 f is an estimator or residual spectrum.
c. Durbin-Watson Test
The existence of significant positive or negative autocorrelation between current and the previous period foreign exchange rate indicates a certain trend in foreign exchange rate and no randomness does exist in time series. Further, a zero correlation between current and the previous foreign exchange rate leads to conclude that randomness does exist in foreign exchange rate series. To estimate the serial correlation between foreign exchange rates the following Durbin-Watson (1950) test has been applied.
Where "T" is the number of observations, Eu t is the current unofficial foreign exchange rate and Eu t-1 is the previous period unofficial foreign exchange rate. Further, "d" is Durbin-Watson statistics and always lies between 0 and 4 (0<d<4).
d. Runs Test
To estimate the unofficial foreign exchange market efficiency run test is used. For serial independence, and it tests the independence of successive runs. Further, a run is a sequence of successive positive or negative prices "+++++" or "-----" and the run length is a count of consecutive signs. Test statistic uses the run counts of both positive and negative runs. And for random walk actual number of runs "r" and expected number of runs are same. For an unofficial foreign exchange rate series, Eu t positive and negative runs are N + and N -, respectively, and the total number of runs is N= N + + N -. For null (H o ) the successive runs are independent and for large sample sizes, the test statistics follow normal distribution as given below. If the value of "Z" lies between -1.9 and +1.96 (-1.96< Z-value <1.96) then it implies that value is significant and unofficial foreign exchange series follows random walk but if Z-value is less than -1.96 or greater than +1.96 then Z-value is insignificant which means unofficial foreign exchange rates are not following random walk.
e. Variance Ratio Test
To test the randomness of unofficial foreign exchange rate series the current study employs Variance Ratio test devised by Lo and Mckanlay (1988) . For an unofficial foreign exchange rate series Eu t , t=0,1,2,….,nq such that 
Results
In this section, the efficiency of unofficial foreign exchange markets of Prior to employee unit root tests, to estimate the efficiency of unofficial foreign exchange rate time series of Pak-rupee against major currencies, optimal lag length is computed by employing vector autoregressive (VAR) selection criteria. Results indicate an optimal lag length of 12 as per Akaike Information Criterion (AIC) and results are given in Appendix I. To investigate weak-form efficiency of unofficial foreign exchange market of Pakistan applied unit root tests, and results obtained from DF (1981) , ADF (1979) and PP (1988) tests at 5 percent significance levels are given below in Panel-1, Panell-2 and Panel-3, respectively, in Table 2 . Results obtained from unit root tests indicate that null hypothesis of unit root at levels with intercept and 12 lags based on AIC cannot be rejected for unofficial foreign exchange rates included JPY/PKR, CHF/PKR, GBP/PKR, and USD/PKR. This indicates that time series are non-stationary, and failed to reject null of random walk hypothesis in all unofficial foreign exchange rates which in turn leads to conclude that unofficial foreign exchange market of Pakistan is weak-form efficient. Findings from these results also indicate that unofficial foreign exchange rates cannot be forecasted based on historical rate that in turn prohibits consistent systematic abnormal profit earnings by market participants. and USD/PKR (=1.759439) are for four currencies are positive and indicate that each monthly foreign exchange rate time series has no autocorrelation or in other words failed to reject weak-form efficient market hypothesis as given in Table 3 . This leads to conclude that unofficial foreign exchange market of Pakistan is weak-form efficient. Statistical results for variance ratio VR(j) is obtained by employing Lo and MacKinaly (1988) test and are reported in Table 4 . Results obtained from Lo and Mackinlay (1988) variance ratio (VR) test for JPY/PKR, CHF/PKR, GBP/PKR, and USD/PKR exchange rates indicate that none of the test-statistics for homoscedastic increments Z(j) and heteroscedasticity robust test Z*(j) for investment horizons j=2,4,8 and 16 is insignificant. Therefore, the null of random walk hypothesis cannot be rejected for JPY/PKR, CHF/PKR, GBP/PKR, and USD/PKR exchange rates. This leads to conclude that JPY/PKR, CHF/PKR, GBP/PKR, and USD/PKR exchange rates market is weak-form efficient. 
Conclusion
The current empirical study is first of its nature to examine the weak- Çağlı and Mandacı (2013) .
The implications of this empirical research are of great importance while designing foreign exchange policy i.e. policy makers are required to consider fluctuations in unofficial foreign exchange rates while designing official foreign exchange rate policy of developing country like Pakistan. Further, policymakers can enhance the efficiency of official foreign exchange market by intervention subject to a widening of unofficial foreign exchange premium beyond a certain limit in developing countries like Pakistan. Empirical research on the efficiency of the unofficial foreign exchange markets can be extended to other developing countries included China, Russia, East-Europe, Turkey, and South-American countries. Comparative research can be undertaken on the efficiency of the official and unofficial foreign exchange markets in developing countries. This study could be further extended to provide new insights for setting public policy in the realm of accounting, education, health, derivative markets and international debt management. 
Appendix I Var Lag Selection Using Akaike Information Criteria (AIC)
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